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equivalent water tests 

Kinematic viscosity smaller by factors of 10-20 
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SOLUTION PROCEDURE 



CAVITATION MODEL OVERVIEW 
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Pro: Can be applied to “dense” extensive cavitation 
applications 

Con: Cavitation growth/decay decoupled from the net surface 
area associated with bubbles in the vapor cloud 


CAVITATION SOURCE TERMS 



NEW CAVITATION MODEL 
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SOURCE TERM FOR BUBBLE 




ONE EQUATION LES MODEL 
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is the modeling constant and has been computed to be equal to 0.0667 


UNSTEADY OGIVE SIMULATIONS 

LIQUID NITROGEN 
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Unsteady LES Calculations Shown at Intervals of 0.29ms 



UNSTEADY IMCOMPRESSIBL 

FLOW IN A PIPE 



, Phase lag(/)= tan 1 (C2) 



RADIUS 





UNSTEADY CLOUD CAVITATION 
ON NACA15 HYDROFOIL 
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Detailed comparisons with available experimental data were made: 

• Spectral content of oscillations and its comparison with high-speed video data 

• Time-averaged cavity length comparison with experimental measurements 

• Unsteady evolution of flow parameters to better understand the liquid-vapor 
interactions 


INSTANTANEOUS VISUALIZATIONS 













AVERAGED CAVITY LENGTH 
OR NACA15 FLOWFIELD 




















DETAILS OF SUBSCALE TUNNEL OGIV 
TEST ARTICLE FROM HORD (1973) 



Ogive Test Article 






FLOWFIELD CONTOURS FOR CAVITATING 
OGIVE USING A RANS TURBULENCE MODEL 
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INSTANTANEOUS VELOCITY VECTORS ^ 
CONTOURS FOR UNSTEADY LES CALCULATIONS 
SHOWN AT INTERVALS OF 0.29 MS 
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INSTANTANEOUS TEMPERATURE CONTOURS 
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INSTANTANEOUS PRESSURE CONTOURS 
FOR UNSTEADY LES CALCULATIONS 
SHOWN AT INTERVALS OF 0.29 MS 
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ME-AVERAGED MEAN FLOWFIELD CONTOURS 
FROM UNSTEADY LES CALCULATION 



(c) Temperature 





T OF SUBGRID VISCOSITY LEVELS ON 
PRESSURE AND TEMPERATURE 
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FREQUENCY SPECTRUM OF PRESSURE 
OSCILLATIONS NEAR THE LEADING EDGE OF 



Frequency (Hz) 




